INTRODUCTION
An atom-diatomic molecular reactive scattering is one of the fundamental elementary chemical reactions. Among them, the system for an atom, S and O, in the electronically excited singlet state, S(1D) + H2(l') --> SH(2/7) + H(2S), AH =-6.4 kcal/mol (1) O(1D) + H2(1Z) ---> OH(Z/-/) + H(2S), AH -43.6 kcal/mol (2) has drawn much attention for many years because this system provides several particularly interesting features in the study of reaction dynamics. This system is characterized by a deep potential minimum corresponding to H20 or H2S on its XA surface that is directly associated to the reagents.
Given these features, numerous experimental and theoretical studies have been performed to understand the dynamics of the reaction particularly for the O(D) + H2 system, Previous measurements on internal energy distributions and the angular distributions of the OH products largely support an insertion mechanism for this reaction. [3] [4] [5] 
RESULTS
The typical vacuum-UV LIF spectra of the H and D atoms produced from the reaction of S(ID) with HD are shown in Figure 2 A T -//22h3. P(EAw) is the total density of states and serves to normalize the prior distribution. In the present set of reactions A / HD, the rotational and vibrational levels of product hydrides are widely separated so that a summation over the discrete vibrational states is required for calculation of the state density. 
